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Background: Quality of the EKG signal is a major concern with 3D echo-based strain mechanics. We tested the feasibility and accuracy of a new 
3D echo which allows high frame rate imaging independent of EKG gating.
Methods: Cardiac motion was simulated in 10 freshly harvested pig hearts using a calibrated pulsatile pump attached to a latex balloon secured 
within LV. Three sonomicrometry (sono) crystals were sutured on the anterior LV surface to acquire longitudinal and circumferential displacement 
data at a sampling rate >250/sec. Studies were conducted at 5 stroke volumes (SV) 30-70ml. Non-gated full volume 3D image loops were acquired 
with a matrix transducer on a Siemens SC 2000 ultrasound system at frame rates >30 volumes/second. After acquiring baseline data, 2-3 ml 
of glutaraldehyde was injected into myocardium between the crystals to simulate infarct and the study was repeated. Sono strain values were 
determined offline. Echo data was analyzed for segmental strain in a new 4D strain program by Siemens.
Results: New 4D echo was able to detect incremental stretching of myocardium with increased SV (p<0.05). Segmental 4D echo-derived strain 
also showed a linear relationship with sono-derived strain (r=0.79). After the simulated infarct, significantly lower strain values were observed 
compared to intact myocardial tissue (p<0.05).
Conclusions: New non-gated high-resolution 4D echo may provide a robust method to evaluate cardiac mechanics, especially in patients with 
poor EKG signal and arrhythmia.
